Inhibition of H,K-ATPase and Na,K-ATPase by DIDS, a disulphonic stilbene derivative.
Disulphonic stilbenes are effective inhibitors of an anion exchanger which is present in the plasma membranes of many cells (Cabantchik et al. 1978). In the present study, the effects of 4,4'-diisothiocyano-2,2'-disulphonic stilbene acid (DIDS) on the transport activity of the hydrochloric acid pump isolated from pig stomach (H,K-ATPase, EC 3.6.1.36) were tested. Half-maximal inhibition of proton transport carried out by the H,K-ATPase in the isolated vesicles was observed at micromolar concentrations of DIDS. The effects of DIDS on the adenosine-trisphosphatase and p-nitrophenyl-phosphatase activities of isolated H,K-ATPase were also studied and compared with those of the kinetically and structurally related Na,K-ATPase (EC 3.6.1.37). Half-maximal inhibition of the enzymatic activities of both enzymes were observed in the micromolar range of DIDS. The lipid bilayer of the gastric vesicle membrane is highly asymmetric and the original cytosolic side is facing the outside of the vesicle. Since DIDS does not readily cross the membrane, it is most likely that DIDS exerts its inhibitory effects by modifying the transport ATPases on their cytosolic sides.